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[DOCUMENT NAME] Specification 

[TITLE OF THE INVENTION] Opticeil Disc Playback Apparatus 
[CLAIMS] 

[Claim 1] An optical disc playback apparatus for playing back an optical 
disc on which audio packs and control packs are recorded, the audio 
packs containing audio data resulting from A/D conversion of an gmalog 
audio signal of one channel or more, the control packs containing 
control data for playing back the previously-mentioned audio data, the 
apparatus comprising: 

first and second input buffer means for altemately buffering audio 
packs taken out of the previously-mentioned optical disc; 

control data decoding means for decoding control data from a 
control pack taken out of the previously-mentioned optical disc; 

audio data decoding means for decoding audio data from the audio 
packs which are altemately buffered by the previously-mentioned first 
and second input buffer means on the basis of the control data decoded 
by the previously-mentioned control data decoding means; and 

D/A converting means for converting the audio data decoded by 
the previously-mentioned audio data decoding means into an analog 
audio signal. 

[Claim 2] The optical disc playback apparatus mentioned in claim 1, 
characterized in that each of the previously-mentioned first and second 
input buffer means has a capacity of 4 k bytes. 
[DETAILED EXPLANATION OF THE INVENTION] 
[0001] 

[Field of the Invention] 

- 1 - 



9-207242 

This invention relates to an optical disc playback apparatus for 
playing back, for example, a DVD (digital video disc, a digital versatile 
disc) audio disc. 
[0002] 
[Prior Art] 

Fig. 22 and Fig. 23 show the structure of a reference player 
disclosed in the documents of the standards of a DVD video disc. In Fig. 
22, a signal taken out of a DVD video disc is subjected to EFM 
demodulation by a demodulation/ECC portion 1 and is then subjected to 
error correction, being trsmsmitted via a track buffer 2 to a 
demultiplexer (DEMUX) 10 and being transmitted to a DSI (data search 
information) buffer 3 and a system buffer 4. The demultiplexer 10 
separates data streams of video (V) packs, sub pictures (SP), audio (A) 
packs, and PCI (presentation control information) in navigation (Nv) 
packs from a stream signal transmitted from the track buffer 2. The 
DSI transmitted to the DSI buffer 3 is decoded by a DSI decoder 5 and a 
DSI decoder buffer 6. 
[00031 

As shown in Fig. 23, this player has a video buffer 11, a sub picture 
buffer 21, an audio buffer 31, and a PCI buffer 41 as input buffers for 
buffering the respective data streams of the video packs, the sub 
pictures, the audio packs, and the PCI which are separated by the 
demultiplexer 10. The capacity of the video buffer 11 is 8 k b5rtes + 224 
k bjrtes in the case of MPEG-2 video, and is 46 k bytes in the case of 
MPEG-1 video. The capacity of the sub picture buffer 21 is 52 k bjrtes. 
The capacity of the audio buffer 31 is 4 k bytes. The capacity of the PCI 
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buffer 41 Is 980 x 3 bytes. 
[0004] 

A video processing stage has the above-mentioned video buffer 1 1 , 
a video decoder 12, a video decoder buffer 13, a reorder buffer 14, a 
change portion 15, a letter box converter 16, and a combining device 
17. A sub picture processing stage has the above-mentioned sub picture 
buffer 21, a sub picture decoder 22, and a sub picture decoder buffer 
23, and a sub picture signal decoded by the sub picture decoder 22 is 
applied to the combining device 17. An audio processing stage has the 
above-mentioned audio buffer 31, an audio decoder 32, and an audio 
decoder buffer 33. A PCI processing stage has the above-mentioned PCI 
buffer 41, a PCI decoder 42. a PCI decoder buffer 43, an HLI (highlight 
information) buffer 44, an HLI decoder 45, and an HLI decoder buffer 
46. 

[0005] 

According to the DVD video standards, an audio signal recorded 
on a DVD video disc can be of one channel (monaural), two channels 
(stereophonic), or multiple channels being 3 8 channels. The 
sampling frequency for each channel can be 48 kHz or 96 kHz. The 
quantization bit number can be 16, 20, or 24. The maximum rate of the 
processing of an audio signal by a DVD video player is set to 6. 144 Mbps 
(= the satmpling frequency x the quantization bit number x the channel 
number). 
10006] 

In the DVD -video, since the recording is done while a video signal 
is set maiin while an audio signal is set sub, there are the following 
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problems. 

(1) The audio signal is integral with the video signal, and a recording 
capacity for the audio signal is small. 

(2) It is difficult to manage time for the audio signal. 

(3) It is difficult to take out simple character information such as a tune 
name. 

[0007] 

Users of audio are wider in layer of methods of use than video, and 
an area of TOC (table of contents) is provided as in a CD and thereby an 
easy playback method is desired. However, in the DVD-video, since a 
navigation control pack (a CONT pack), plural video (V) packs, and 
audio (A) packs compose a video contents block unit, and the 
reproduction of the V and A packs is controlled by the CONT pack, 
there is the following problem. If an audio signal is intended to be 
mainly recorded, it is difficult for a user to implement playback. Thus, 
it is Inconvenient in use. 
[0008] 

Furthermore, in the DVD-video, since the time management Is 
implemented only in video frame units, there is the following problem. 
If an audio signal is intended to be mainly recorded, the continuity of 
the audio signal is more important than video and hence it is difficult to 
manage real time. 
[0009] 

A conceivable DVD audio disc can be easily played back by a user if 
an audio signal is mainly recorded, and it is convenient in use. In order 
to facilitate the management of real time, the conceivable DVD audio 
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disc is provided with a control pack containing information for 
managing audio data with respect to packs containing the audio data. 
According to such a DVD audio disc, a DVD is an optical disc having a 
high density. Thus, an audio signal having a long time can be recorded 
at a high sampling frequency and a high quantization bit number. 
[0010] 

[Problems to be Solved by the Invention] 

However, the maximum rate of the processing of ari audio signal 
by a DVD audio player is set to 6.144 Mpbs. Therefore, if the recording 
is done at a greater channel number, a higher sampling frequency, and a 
greater quantization bit number than those in the DVD video standards, 
there occurs a problem that the DVD video player can not process the 
audio signal. Specifically, for example, if the sampling frequency is 
made high, the quantization bit number can not be made great. On the 
other hand, if the quantization bit number is made great, the sampling 
frequency can not be made high. 
[0011] 

Fig. 20 show transmission rates (processing rates Mbps) which 
occur in the case where only stereophonic two channels (multiple 
channels are absent), stereophonic two channels + six channels, 
stereophonic two channels + eight channels, only six channels 
(stereophonic two channels are absent), and only eight channels 
(stereophonic two channels are absent) are subjected to A/D conversion 
at sampling frequencies fs = 48 kHz, 96 kHz, and 192 kHz, and 
quantization bit numbers = 16, 20, and 24. In the case of only 
stereophonic two channels, the processing rate is less than 6.144 Mpbs 
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at a quantization bit number = 24 provided that fs = 48 kHz or 96 kHz, 
and hence the processing is possible. When fs = 192 kHz, the 
processing rate is 6.144 Mpbs even if a quantization bit number = 16. 
In the case of only eight channels, the processing rate is 6.144 Mpbs 
even if a quantization bit number =16 and fs = 48 kHz. Accordingly, 
signals denoted by the x marks can not be processed by a DVD video 
player such as shown in Fig. 22 and Fig. 23. 
[00121 

In view of the above-mentioned problems, an object of this 
invention is to provide an optical disc playback apparatus which can 
implement processing even in cases where an audio signal is recorded 
at a greater channel number, a higher sampling frequency, and a greater 
quantization bit number than those in the DVD video standards. 
[0013] 

[Means for Solving the Problems] 

In order to attain the above-mentioned object, this invention is 
designed so that audio packs taken out of an opticsJ disc will be 
alternately buffered by first and second input buffers. 

This invention provides an optical disc playback apparatus for 
playing back an optical disc on which audio packs and control packs are 
recorded, the audio packs containing audio data resulting from A/D 
conversion of an analog audio signal of one channel or more, the control 
packs containing control data for playing back the previously-mentioned 
audio data, the apparatus comprising: 

first and second input buffer means for alternately buffering audio 
packs taken out of the previously-mentioned optical disc; 
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control data decoding means for decoding control data from a 
control pack taken out of the previously-mentioned optical disc; 

audio data decoding means for decoding audio data from the audio 
packs which are alternately buffered by the previously-mentioned first 
and second input buffer means on the basis of the control data decoded 
by the previously-mentioned control data decoding means; and 

D/A converting means for converting the audio data decoded by 
the previously-mentioned audio data decoding means into an analog 
audio signal. 
[0014] 

[Embodiments of the invention] 

Embodiments of this invention will be explained below with 
reference to drawings. Fig. 1 is an explanation view showing one 
embodiment of the format of a DVD-video and the format of a DVD-audio 
related to this Invention. Fig. 2 is an explanation view which shows, in 
detail, the format of an audio manager (AMG) in Fig. 1. Fig. 3 is an 
explanation view which shows, in detail, the format of an audio album 
set (AAS) in Fig. 1, Fig. 4 is an explsmation view which shows, in detail, 
the format of an audio manager information (AMGI) in Fig. 2. Fig. 5 is an 
explanation view which shows, in detail, the format of an audio album 
set attribute table (AAS-ATRT) in Fig. 4. Fig, 6 is an explanation view 
which shows, in detail, the format of audio album set attribute data 
(AAS-ATR) in Fig. 5. Fig. 7 is an explanation view which shows, in 
detail, the format of audio album set information (AASI) in Fig. 3. Fig. 8 
is an explanation view which shows, in detail, the format of am audio 
album set information management table (AASI-MAT) in Fig. 7. Fig. 9 is 
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an explanation view which shows, in detail, audio album set menu audio 
stream attribute data (AASM-AST-ATR) in Fig. 8. Fig. 10 is an 
explanation view which shows, in detail, the format of an audio album 
set audio stream attribute table (AAS-AST-ATRT) in Fig. 8. Fig. 11 is an 
explanation view which shows, in detail, attribute data (AAS-AST-ATR) 
of each audio stream in Fig. 10. 

Fig. 12 is an explanation view which shows an audio contents 
block unit (ACBU) in Fig. 1. Fig. 13 is an explanation view which shows, 
in detail, the format of a video pack and an audio pack in Fig. 12. Fig. 
14 is an explanation view which shows, in detail, the format of an audio 
control (A-CONT) pack in Fig. 12. Fig. 15 is an explanation view which 
shows, in detail, the format of an audio character display (ACD) area in 
Fig. 12. Fig. 16 is an explanation view which shows an example 
displayed by name space mformation in Fig. 15. Fig. 17 is an 
explanation view which shows. In detail, the format of an audio search 
data (ASD) area in Fig. 14. Fig. 18 is an explanation view showing a 
modified example of an audio contents block unit in Fig. 12. 

Fig. 19 is a block diagram showing a main portion of an 
embodiment of an optical disc playback apparatus related to this 
invention. Fig. 20 is an explanation view which indicates a processing 
rate depending on the channel number, the sampling frequency, and 
the quantization bit number. Fig. 21 is an explanation view which shows 
another example of a processing rate depending on the channel 
number, the sampling frequency, and the quantization bit number. 
[0015] 

Here, both a signal of stereophonic two channels and a signal of 
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multiple channels being 5/6/8 channels are recorded on a DVD-audio 
disc, which is explained, as audio signals in correspondence with a 
period of transition from a CD generation to a DVD-audio generation. It 
is thought that after the period of transition, only a signal of multiple 
channels being 5/6/8 channels will be recorded. 
[00161 

Figs. 1(a) and (b) show the formats of a DVD-video and a DVD- 
audio respectively. Although the format of a DVD-audio has different 
area names. compatibiUty with a DVD-video is provided. Firstly, the 
format of a DVD-video is roughly formed by areas of a video manager 
(VMG) at a head, and a plurality of video title sets (VTS) following it. In 
correspondence therewith, the format of a DVD-audio is formed by 
areas of an audio manager {AMG) which is shown in detail in Fig. 2. and 
a plurality of audio album sets (AAS) following the AMG as shown in 
detail in Fig. 3. 
[00171 

Each of the VTS is composed of VTS information (VTSI) at a 
head, one or more video contents block sets (VCBS) following it, and 
VTSI at an end. In correspondence therewith, each of the AAS is 
composed of AAS information (AASI) at a head, one or more audio 
contents block sets (ACBS) following it, and AASI at an end. The playing 
times of respective tunes in the ACBS are set in the AASI in real time. 
[0018] 

Each of the VCBS is composed of a pluraUty of VCB. On the other 
hand, each of the ACBS is composed of a pluraUty of ACB. Each of the 
VCB corresponds to one title CTitle) of video. In correspondence 
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therewith, each of the ACB corresponds one album (Album) of audio. 
Each (one title) of the VCB is composed of a plurality of chapters 
(Chapter). On the other hand, in correspondence therewith, each (one 
title) of the ACB is composed of a plurality of tracks (Track). The 
chapter contains a part of title (PTT). The track contains a part of 
album (PTA). 
[0019] 

Each of the chapters is composed of a plurality of cells (CELL). On 
the other hand, in correspondence therewith, each of the tracks is 
composed of a plurality of indexes (Index). Each of the cells is 
composed of a pluraUty of VCB units (VCBU). On the other hand, in 
correspondence therewith, each of the indexes is composed of a 
plurality of ACB units (ACBU). Each of the VCB units and the ACB units 
is composed of a plurality of packs. One pack has 2048 bytes. 
[0020] 

Each of the VCB units is composed of a control pack (referred to 
as a CONT pack hereinafter) at a head, a plurality of video (V) packs, 
audio (A) packs, and sub picture (SP) packs following it. On the other 
hand, in correspondence therewith, each of the ACB units is composed 
of an audio control pack (referred to as an A-CONT pack hereinafter) at 
a head, and a plurality of A packs and V packs following it. 
[0021] 

A CONT pack is loaded with information for controlling later V 
packs. An A-CONT pack is loaded with information for managing an 
audio signal of later A packs as TOC information of a CD. An A pack is 
loaded with audio data. A V pack is loaded with video data and also, for 
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example, closed caption (CC) data other than audio data. 
[0022] 

As shown in Fig. 2, the AMG (audio manager) has audio manager 
information (AMGI) which is shown in detail in Fig. 4, an audio contents 
block sets (AMGM-ACBS) for an AMG menu, and AMGI for back-up. The 
AMGM-ACBS has presentation control information (PCI) and data search 
information (DSI) as control information. 
[00231 

As shown tn Fig. 3, the AAS (audio album set) has audio albvmi set 
information (AASI) which is shown in detail in Fig. 7. an audio contents 
block set (AASM-ACBS) for an AAS menu, an audio contents block set 
(AASA-ACBS) for an AAS albimi, and AASI for back-up. Each of the 
AASM-ACBS and the AASA-ACBS has PCI and DSI which are previously 
mentioned (Fig. 2). 
[0024] 

As shown in detail in Fig. 4, the AMGI (audio manager 
information) has an AMGI management table (AMGI-MAT), an album 
search pointer table (A-SRPT). an audio manager menu PGCI unit table 
(AMGM-PGCI-UT), a parental management information table (PTI^ 
MAIT). an audio album set attribute table (AAS-ATRT) in detail in Fig. 5. 
a text manager (TXTDT-MG), an audio manager menu cell (index) 
address table (AMGM-C-ADT). and an audio manager menu audio 
contents block unit address map (AMGM-ACBU-ADMAP). 
[0025] 

As shown in detail in Fig. 5, the AAS-ATRT (audio album set 
attribute table) has audio album set attribute table information (AAS- 
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ATRTI), audio album set attribute search pointers (AAS-ATR-SRP# 1 ~ 
#n) of respective plural (n) AAS, and audio album set attribute data 
(AAS-ATR-#1 ~ #n) of respective plural (n) AAS such as shown in detail 
in Fig. 6. 
[0026] 

As shown in detail in Fig. 6. each of the audio album set attribute 
data (AAS-ATR-#1 ~ #n) has AAS-ATR-EA (end address), AAS-CAT 
(category), and AAS-ATRI (information). 
[0027] 

As shown in detail in Fig. 7, the AASI (AAS Information) shown in 
Fig. 3 has an audio album set information management table (AASI-MAT) 
shown in detail in Fig. 8, an audio album set part of album search 
pointer table (AAS-PTA-SRPT), an audio album set program chain 
information table (AAS-PGCIT), an audio album set menu PGCI unit table 
(AASM-PGCI-UT), an audio album set time map table (AAS-TMAPT), an 
audio album set menu cell address table (AASM-C-ADT). an audio album 
set menu audio contents object imit address map (AASM-ACBU- 
ADMAP), an audio album set cell address table (AAS-C-ADT), and an 
audio album set audio contents object unit address map (AAS-ACBU- 
ADMAP). 
[0028] 

As shown in detail in Fig. 8. the AASI-MAT (audio album set 
information management table) shown in Fig. 7 has AAS-ID (identifier). 
AAS-EA (end address). AASI-EA, VERN (DVD audio specification version 
number), AAS-CAT (category). AASI-MAT-EA, AASM-ACBS-SA (start 
address). AASA-ACBS-SA. AAS-PTA-SRPT-SA. AAS-PGCIT-SA. AASM- 
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PGCI-UT-SA, AAS-TMAP-SA, AASM-C-ADT-SA, AASM-ACBU-ADMAP-SA. 
AASM-AST-ATR (AASM audio stream attribute) such as shown in detail 
in Fig. 9. AAS-AST-Ns (AAS audio stream number), and AAS-AST-ATRT 
(AAS audio stream attribute table) such as shown in detail in Fig. 10, 
[0029] 

As shown in detail in Fig. 9, the AASM-AST-ATR has 8 bytes (bits 
b63 bO), and is loaded with the following data (1) - (4) as an attribute 
of a coded audio signal recorded on the present disc (other bits are 
reserved), 

(1) Audio encoding mode (3 bits b63 - b61) 
OOOb: Dolby AC-3 

01 Ob: MPEG-1 or MPEG-2 (absence of an extended bit stream) 
011b: MPEG-2 (presence of an extended bit stream) 
100b: linear PCM audio 

101b: linear PCM audio (containing 2 ch + 5 ch, 2 ch + 6 ch, 2 ch + 8 
ch) 

[0030] 

(2) Quantization/DRC (dynamic range control) information (2 bits b55 
and b54) 

In the case where the audio encoding mode is "OOOb". "lib"; 

In the case where the audio encoding mode is "010b" or "011b": 

00b: dynamic range control data is absent from the MPEG audio stream; 

01b: dynamic range control data is present in the MEG audio stream; 

10b, lib: reserved; 

In the case where the audio encoding mode is "100b" or "101b", with 
respect to stereophonic 2 channels: 

-1 3- 



9-207242 



00b: 16 bits 
01b: 20 bits 
10b: 24 bits 
lib: reserved 
10031] 

(3) Sampling frequency fs (2 bits b53 and b52) 
With respect to stereophonic 2 channels: 
00b: 48 kHz 

01b: 96 kHz 
10b: 192 kHz 

(4) Audio channel number (3 bits b50 ~ b48) 
000b: 1 ch (monaural) 

001b: 2 ch (stereophonic) 
010b: 3 ch 
011b: 4 ch 

100b: (stereophonic 2 ch + 5 ch) 
101b: (stereophonic 2 ch + 6 ch) 
1 10b: 7 ch 

111b: (stereophonic 2 ch + 8 ch) 
[0032] 

As shown in detail in Fig. 11, the AAS-AST-ATRT (AAS audio 
stream attribute table) shown in Fig. 10 has AAS-AST-ATR for each of 
the audio streams #0 ~ #7. Each of the AAS-AST-ATR has 8 bytes (64 
bytes in total). 
[0033] 

As shown in Fig. 11. the AAS-AST-ATR for one audio stream has 8 

-14- 



9-207242 



bytes (bit b63 ~ bO) similarly to the audio album set menu audio stream 
attribute data (AASM-AST-ATR) shown in Fig. 9. In addition to the 
above-mentioned attribute data (1) ~ (4). it has: 

(5) a multi-channel extension (ME) (1 bit b60); 

(6) an audio type (2 bits b59 and b58): 

(7) an audio application mode (2 bits b57 and b56); 

(8) stream (AST) thinning information (2 bits b47 and b46); and 

(9) thinning information (2 bits b45 and b44) for only a low frequency 
effect channel (LFE). On the (7) audio application mode of the present 
DVD audio disc. 1 lb: 2 ch + surround mode is recorded. In addition, on 
both the (8) stream thinning information and the (9) LEF 1 ch thinning 
information, as band information, the following is recorded. 

00b: full (1/1) 
01b: half (1/2) 
10b: quarter (1/4) 
[0034] 

The (4) audio channel number in the AASM-AST-ATR is always 2 
ch in the case of the audio stream #0. The audio stream #1 contains 
front 3 channels. Specifically, for example, in the case where an audio 
signal of one album is recorded with 2 + 6 ch, 2 ch stereophonic signals 
are assigned to the audio stream #0, and front signals of 3 ch among 6 
ch are assigned to the audio stream #1, and rear signals of 2 ch and an 
LFE 1 ch signal are assigned to the audio stream #2. On both the audio 
manager information management table (AMGI-MAT) shown in Fig. 4 
and the audio album set information management table (AASI-MAT) 
shown in Fig. 7, "3" Is recorded as use data of the streams #0 - #2. 
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[0035] 

For example, the 2 + 6 ch analog audio signal is sampled at the 
following sampling frequency fs, and is quantized with the following 
quantization bit number before being recorded: 
stereophonic 2 ch: 48 kHz, 20 bits 
front 3 ch: 96 kHz, 16 bits 

rear 2 ch, LFE 1 ch: 48 kHz, 16 bits (absence of thinning). In this case, 
on the audio sdbum set menu audio stream attribute data (AASM-AST- 
ATR) shown in Fig. 9, as an attribute of stereophonic 2 ch, the following 
8ire recorded: 

(1) audio encoding mode 

101b: linear PCM audio (containing 2 ch + 5 ch, 2 ch + 6 ch, 2 ch + 8 
ch); 

(2) quantizatlon/DRC 
01b: 20 bits; 

(3) sampling frequency fs 
00b: 48 kHz; 

(4) audio channel number 

101b: (stereophonic 2 ch + 6 ch). 
[0036] 

On the AAS-AST-ATR of the audio stream #0, the following are 
recorded: 

(1) audio encoding mode 

101b: linear PCM audio (containing 2 ch + 5 ch, 2 ch + 6 ch, 2 ch + 8 
ch): 

(2) quantization/DRC 
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01b: 20 bits; 

(3) sampling frequency fs 
00b: 48 kHz; 

(4) audio channel number 
001b: 2 ch (stereophonic); 

(7) audio application mode 
lib: 2 ch + surround mode; 

(8) thinning information of the stream 
00b: full (1/1): and 

(9) LFE 1 ch thinning information 
00b: full (1/1). 

[0037] 

On the AAS-AST-ATR of the audio stream #1, the following are 
recorded: 

(1) audio encoding mode 

101b: linear PCM audio (containing 2 ch + 5 ch, 2 ch + 6 ch, 2 ch + 8 
ch): 

(2) quantization/DRC 
00b: 16 bits; 

(3) sampling frequency fs 
01b: 96 kHz; 

(4) audio chemnel number 
010b: 3 ch; 

(7) audio application mode 
1 lb: 2 ch + surround mode; 

(8) thinning information of the stream 
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00b: fuU (1/1); and 

(9) LFE 1 ch tliinning inforaiation 

00b: full (1/1). 

[0038] 

On the AAS-AST-ATR of the audio stream #2. the following are 
recorded: 

(1) audio encoding mode 

101b: linear PCM audio (containing 2 ch + 5 ch, 2 ch + 6 ch, 2 ch + 8 
ch); 

(2) quantization/DRC 
00b: 16 bits; 

(3) sampling frequency fs 
00b: 48 kHz; 

(4) audio channel number 
010b: 3 ch; 

(7) audio application mode 
1 lb: 2 ch + surroimd mode; 

(8) thinning information of the stream 
00b: full (1/1); and 

(9) LFE 1 ch thinning information 
00b: full (1/1). 

[0039] 

Next, an explsination will be given of an A pack on which an audio 
stream is recorded, and a control pack therefor. As shown in Fig. 12, a 
VCB unit is composed of an arbitrciry number of packs corresponding to 
0.4 ~ 1.0 second. An ACB unit is composed of an arbitrary number of 
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packs corresponding to 0.5 --1.0 second. An A-CONT pack in an ACB 
unit of a DVD-audio is placed in a third pack in a VCB unit of a DVD- 
video. 
[00401 

Basically, A-CONT packs are placed in units of 0.5 second in audio 
time, and are placed so that they are complete in a range of 0.5 - 1.0 
second at the region between indexes. Audio time (GOF: Group of Audio 
Frame unit) is denoted by an A-CONT pack, and its data position is 
determined by the audio frame number, the first access unit pointer, 
and the frame header number. It is not mandatory that an A pack 
immediately preceding an A-CONT pack is padded in units of 0.5 
second in audio time. 
[0041] 

Neighboring A packs are arranged so that audio signals will relate 
to each other. For example, in the case of stereophony, an L channel 
pack and an R channel pack are arranged to be adjacent to each other. 
In the case of multiple channels being 5/6/8 channels, there are 
arrsmged to be adjacent to each other. In the case where an image is 
displayed during playback, a V pack is placed to be adjacent to an A 
pack thereof. As shown in Fig. 13, an A pack axid a V pack are designed 
so that pack headers of 14 bytes in total which are pack start 
information of 4 bytes, SCR (System Clock Reference: system clock 
reference value) information of 6 bytes. Mux rate infomiation of 3 bytes, 
and stuffing of 1 byte are added to user data (A data, V data) of 2034 
bytes (1 pack = 2048 bytes in total). In this case, the SCR information 
being a time stamp is set to "1" in a head pack within an ACB unit, and 
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is made continuous in a same album, and thereby time of an A pack in 

the same album can be mzmaged. 

[0042] 

On the other hand, as shown In Fig. 14. an A-CONT pack is 
composed of a pack header of 14 bytes, a system header of 24 bytes, an 
ACD (audio character display) packet of 1003 bj^es, and an ASD (audio 
search data) packet of 1007 bytes. The ACD packet is composed of a 
packet header of 6 bytes, sub stream ID of 1 byte, ACD (audio character 
display) information of 636 b3^es such as shown in detail in Fig. 15, and 
a reserved area of 360 bj^es. Similarly, the ASD packet is composed of 
a packet header of 6 b3rtes, sub stream ID of 1 byte, and ASD (audio 
search data) of 1000 bytes such as shown in detail in Fig. 17. 
[0043] 

As shown in detail in Fig. 15, the ACD information area of 636 
bytes is composed of a general information area of 48 bytes, a name 
space area of 93 b5rtes, two free space areas each of 93 bytes, a data 
pointer area of 15 bjrtes, and an audio playback control information area 
of 294 b3rtes. For example, data for indicating a tune name such as 
shown in Fig. 16 is placed in the name space area. 
100441 

The general information of 48 bytes is composed of, for example, 
service level information of 16 bytes, language code information of 12 
bytes, character set code information of 6 b3^es, display item 
information of 6 bytes, 2-byte information of difference from previous 
ACD information, and reserved information of 6 bytes. The service level 
information of 16 bytes represents a display size, a type of indication, a 
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discrimination among audio/video/SP, a stream, and others. Characters 
are mandatory. A bit map is optional. The character set code 
information of 6 bjrtes is designed so that similarly to a video file, each 
of languages of the characters "1" and "2" is denoted by 2 bytes. It 
denotes 8 languages at most in one file. English is mandatory. 
[0045] 

The character set code information of 6 bytes can have 15 
character codes at most which correspond to language codes, and is 
designed so that 1 byte represents the presence or absence of the 
lainguages of the characters "1" and "2", and the type thereof. Code 
examples are shown below. 

1. IS0646 

2. IS08859-1 

3. MS-JIS 

The display item Information of 6 bytes represents free spaces "1" 
and "2" which are shown in Fig. 15. the presence and absence of a data 
pointer, and ID. The name space is mamdatory. The album name, the 
music name, and the artist name are always written. 
[0046] 

The contents of the audio playback control information area of 
294 bytes are arbitrary, and it is composed of, for example, audio 
playback control infoirnation areas (250 bytes) for 10 types each of 25 
bytes, and a reserved area of 44 bjrtes. Graphic equalizer information of 
20 bytes, level balance information of 3 bytes, and reverberation adding 
information of 2 bytes are placed in the audio playback control 
information for one type. The information is selected by a user, and the 
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tone quality of an audio signal Is controlled. The audio playback control 
information is data recommended by a professional mixer such that In 
the case where the user plays back a tune placed in A packs, the tone 
quality during the playback will be optimized depending on the type 
(classic, jazz, rock, and BGM) of the tune, and depending on the 
environments, the record conditions, and the playing conditions of the 
tune even in the same type, 
[00471 

As shown in detsiil in Fig. 17, the ASD (audio search data) of 1000 
bjrtes is composed of general information of 16 bytes, current number 
information of 8 bytes, present time information of 16 bytes, album set 
search information of 8 bytes, album search information of 8 bytes, 
track search information of 404 bytes, index search information of 408 
bytes, highlight search information of 80 bytes, and a reserved area of 
52 bytes. 
[0048] 

The current number information of 8 bytes is composed of a 
present album number (2 bytes: BCD) of the album set, a present track 
number (2 bytes: BCD) of the album set, a present index number (2 
bytes: BCD) of the track, and a reserved area (2 bytes). The present 
time information of 16 bytes is composed of playback time (4 bytes: 
BCD) of the track, remaining playback time (4 bytes: BCD) of the track, 
absolute time (4 bytes: BCD) of the album, and remaining absolute time 
(4 bytes: BCD) of the album. 
[0049] 

The album set search information of 8 bytes is composed of a first 
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sector number (4 bytes) of the album set, and a last sector number (4 
bytes) of the album set. The album search information of 8 bytes is 
composed of a first sector number (4 bytes) of the album, and a last 
sector number (4 bytes) of the album. The track search information of 
404 bytes is composed of track and sector numbers (4 bj^es x 99) of 
the albimi, a first track number (4 bytes) of the album, and a last track 
number (4 bytes) of the album. 
[0050] 

The index search information of 408 bytes is composed of index 
and sector numbers (4 b)rtes x 100) of the track, a first Index number {4 
bytes) of the track, and a last index number (4 bytes) of the track. The 
highlight search information of 80 bytes is composed of an in-sector 
number (4 bytes x 10) of the track, and an out-sector number (4 bytes x 
10) of the track. 
[0051] 

According to such a format, an A-CONT pack for managing an 
audio signal of following A packs as TOC information of a CD is placed at 
a head of a plurality of A packs. Thus, the audio data is not integral with 
the video data, and the recording capacity can be great. In addition, 
audio time can be managed by the A-CONT pack. Furthermore, simple 
character information such as a tune name related to the audio data can 
be extracted by the A-CONT pack. 
[0052] 

The TOC information of a title, a start address, a playing time, and 
others is located in the A-CONT pack. Even in audio playback, it is 
possible that information according to operation by a user is taken out of 

-23- 



9-207242 



the A-CONT pack, and playback is started. The TOG information is 
placed in the audio manager information (AMGI) and the audio album 
set information (AASI), and thereby the necessary TOG information is 
stored in a memory within a player so that information according to 
operation by the user can be immediately read out from the memory 
sind playback can be started. Since it is uimecessary to memorize 
information of a great capacity such as program chain information 
(PGCI) in a DVD-video, the disc can be efficiently managed. 
[0053] 

Furthermore: 

1. In the case where video (V) data is absent from the contents; 

(1) search and random access with respect to three layers being an 
album, a tune, and an index are made possible; 

(2) random access, time search, and head finding in GOF (audio frame) 
unit are made possible; and 

(3) time of an album, a tune, and an index can be managed in real time. 
[0054] 

2. In the case where video (V) data is present in the contents; 

with respect to audio data, in addition to the above-mentioned (1) - (3); 

(4) present time and remaining time in an album and a tune can be 
indicated and managed in real time. 

With respect to video data; 

(1) search and random access with respect to three layers being a title, 
a PTT. and a cell are made possible; 

(2) random access, time search, and head finding in video frame unit 
are made possible; 
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(3) time of a title, a PTT, and a cell can be managed in real time; and 

(4) present time and remaining time in a PTT or a title can be indicated 
and managed in video frame imlt time. 

[0055] 

The ACBU of Fig. 1(b) contains an A-CONT pack and a CONT pack 
not shown. As shown in Fig. 18, it may be designed so that it will not 
contain any V pack and CONT pack. In this case, although a video signal 
is not recorded, there is a feature that the recording capacity for an 
audio signal is increased. Hius, it is possible to reduce the disc size. In 
addition, a playback function can be simplified. Therefore, it is possible 
to provide a thing suited for a portable playback apparatus. 
100561 

Next, an embodiment of an optical disc playback apparatus related 
to this invention will be explained with reference to Fig. 19. Fig. 19 
shows an example being an apparatus for playing pack a DVD audio disc 
loaded with ACBU which does not contain any V packs and any SP 
packs, and which contains A packs, A-CONT packs, and CONT packs. 
As an example, it shows an apparatus for playing back a disc in which 
front 3 channels are ssunpled at fs = 96 kHz, and rear 2 channels and an 
LFE 1 channel are sampled at fs = 48 kHz. 
[0057] 

A demultiplexer (DEMUX) 10 separates a disc reproduced signal 
from a track buffer 2 shown in Fig. 23 into A packs. A-CONT packs, and 
PCI contained in CONT packs. This apparatus has audio buffers 31-1 
and 31-2, an A-CONT buffer 51, and a PCI buffer 41 as input buffers for 
buffering the A packs, the A-CONT packs, and the PCI respectively. The 
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capacity of each of the audio buffers 31-1 and 31-2 is 4 k bjrtes, and A 

packs of this capacity are alternately inputted. 

[00581 

An audio decoder 32 and an audio decoder buffer 33 decode an 
audio stream signal (= user data) in the A packs alternately buffered by 
the audio buffers 31-1 and 31-2 into audio PCM signals of front 3 
channels with fs = 96 kHz. and rear 2 channels and LFE 1 channel with 
fs = 48 kHz on the basis of information in the A-CONT pack decoded by 
an A-CONT decoder 52. The audio PCM signals of the front 3 channels 
are converted into analog signals by a D/A converter 34-1, and the audio 
PCM signals of the rear 2 channels and the LFE 1 channel are converted 
into analog signals by a D/A converter 34-2. 
[00591 

This playback apparatus has the above-mentioned A-CONT buffer 
51, the A-CONT decoder 52, an A-CONT decoder buffer 53, an audio 
HLI buffer 54, an audio HLI decoder 55, and an audio HLI decoder 
buffer 56 Eis a system for processing the A-CONT pack. It has the above- 
mentioned PCI buffer 41. a PCI decoder 42, a PCI decoder buffer 43. an 
HLI (highlight information) buffer 44, an HLI decoder 45, and an HLI 
decoder buffer 46 as a system for processing the PCI. 
[00601 

According to such a design, since the audio buffers 31-1 and 31-2 
each having a capacity of 4 k b3rtes are provided, the processing can be 
implemented at a rate of 9.8 Mbps. Even in the case where an audio 
signal subjected to A/D conversion at the channel number, the sampling 
frequency, and the quantization bit number which are denoted by the x 
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marks such as shown in Fig. 20 is recorded on a disc, it can be 

processed and can be played back. 

[0061] 

Fig. 21 shows the processing rates which occur in the case where 
2 ch + 6 ch are present, £ind the 6 channels are front 3 channels, rear 2 
channels, and LFE 1 channel, in the case where 2 ch + 5 ch are 
present, and the 5 channels are front 3 chgmnels and rear 2 channels, 
and in the case where only 6 ch are present, and the 6 channels are 
front 3 chamnels, rear 2 channels, and LFE 1 channel. Even in the case 
where the recording on a disc is implemented in such a way, it can be 
processed and can be played back. Even in the case where the 
sampling frequency fs and the quantization bit number are selected for 
each of the channels aind the sampling frequencies fs of the respective 
channels are made in common, about 1 hour can be recorded on one 
disc provided that only the band of the LFE 1 channel is narrowed to 
implement compression and the recording is done. In the case where 
it is recorded while being compressed, a player side implements 
expansion and interpolation on the basis of thinned data of rear 2 ch + 
LFE 1 ch or only LFE 1 ch and then D/A conversion can be carried out 
at an original sampling frequency fs. 
[0062] 

Fig. 22 shows a playback apparatus for a DVD video disc as a 
second embodiment, and corresponds to Fig. 23. The same structural 
members as those in the prior-art example shown in Fig. 23 are 
denoted by the same reference characters, and a detailed explanation 
thereof will be omitted. This playback apparatus is designed so that in 
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the case where the capacity of the video buffer 11 has a surplus, A packs 
will be alternately buffered by the video buffer 11 and an audio buffer 31 
of one system. According to such a design, even if an audio signal of up 
to 9.6 Mpbs is recorded on a DVD disc, it can be processed and can be 
played back. 

RegEirdlng the explanation of the embodiment of the above- 
mentioned digital audio signal of multiple channels, it Is of linear PCM. 
It is not limited to this. The audio encoding mode may be Dolby AC-3, 
MPEG-1, or MPEG-2. In these cases, the sampling frequency and the 
quantization bit number are set to the standard values for channels 
other than front channels, and the ssimpling frequency fs and the 
quantization/DRC information in the AASM-AST-ATR (Fig. 9) are 
adopted for the front channels. Thus, different sampling frequencies 
and different quantization bit numbers can be selected. Thereby, it is 
possible to provide an optical disc playback apparatus which correspond 
to uses in a wide width. 
[00631 

[Advantage of the Invention] 

As explained above, in this invention, the audio packs taken out of 
the optical disc are alternately buffered by the first and second input 
buffers. Hius, even in the case where an audio signal is recorded with a 
greater channel number, a higher sampling frequency, and a greater 
quantization bit number than those in the DVD video standards, it can 
be processed. 

[BRIEF EXPLANATION OF THE DRAWINGS] 
[Fig. li 
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It is an explanation view showing one embodiment of the format 
of a DVD-video and the format of a DVD-audio related to this Invention. 
[Fig. 2] 

It is an explsmation view which shows, in detail, the format of an 
audio manager (AMG) in Fig. 1. 
[Fig. 31 

It is an explanation view which shows, in detail, the format of an 
audio album set (AAS) in Fig. 1. 
[Fig. 4] 

It is an explanation view which shows, in detail, the format of an 
audio manager information (AMGI) in Fig. 2. 
[Fig. 51 

It is an e3q)lanatlon view which shows, in detail, the format of an 
audio albimi set attribute table (AAS-ATKT) in Fig. 4. 
[Fig. 6] 

It is an explanation view which shows, in detail, the format of 
audio album set attribute data (AAS-ATR) in Fig. 5. 
[Fig. 71 

It is an explsmiation view which shows, in detail, the format of 
audio album set information (AASI) in Fig. 3. 
[Fig. 81 

It is an explanation view which shows, in detail, the format of an 
audio album set information management table (AASl-MAT) in Fig. 7. 
[Fig. 91 

It is an explanation view which shows, in detail, audio album set 
menu audio stream attribute data (AASM-AST-ATR) in Fig. 8. 
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IFig. 10] 

It is an explanation view which shows, in detail, the format of an 
audio album set audio stream attribute table (AAS-AST-ATRT) in Fig. 8. 
[Fig. Ill 

It is an explanation view which shows, in detail, attribute data 
(AAS-AST-ATI^ of each audio stream in Fig. 10. 
[Fig. 121 

It is an explanation view which shows an audio contents block unit 
(ACBU) in Fig. 1. 
[Fig. 13] 

It is an explanation view which shows, in detail, the format of a 
video pack and an audio pack in Fig. 12. 
[Fig. 14] 

It is an explanation view which shows, tn detail, the format of an 
audio control (A-CONT) pack in Fig. 12. 
[Fig. 15] 

It is an explsmation view which shows, in detail, the format of an 
audio character display (ACD) area in Fig. 12. 
[Fig. 16] 

It Is an explanation view which shows an example displayed by 
name space information in Fig. 15. 
[Fig. 17] 

It is an explanation view which shows, in detail, the format of an 
audio search data (ASD) area in Fig. 14. 
[Fig. 181 

It is an explanation view showing a modified example of an audio 
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contents block unit in Fig. 12. 
[Fig. 19] 

It Is a block diagram showing a main portion of an embodiment of 
an optical disc playback apparatus related to this invention. 
[Fig. 20] 

It is an explanation view which indicates a processing rate 
depending on the channel number, the sampling frequency, and the 
quantization bit number. 
[Fig. 21] 

It is an explanation view which shows another example of a 
processing rate depending on the channel number, the sampling 
frequency, and the quantization bit number. 
[Fig. 22] 

It is a block diagram showing a main portion of a second 
embodiment of an optical disc playback apparatus related to this 
invention. 
[Fig. 23] 

It is a block diagram showing a playback apparatus for a DVD video 
disc which is a prior-art example. 
[Fig. 24] 

It is a block diagram showing a main portion of a playback 
apparatus for a DVD video disc. 
[Explanation of Characters] 

31-1, 31-2 audio buffer (first and second input buffer means) 

32 audio decoder (forming audio data decoding means in conjunction 

with audio decoder buffer 33) 
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33 audio decoder buffer 

34-1, 34-2 D/A converter (D/A converting means) 

52 A-CONT decoder (forming control data decoding means in 
conjunction with A-CONT decoder buffer 53) 

53 A-CONT decoder buffer 
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[DOCUMENT NAME] Abstract 
[ABSTRACT] 

[Task] It is to make processing possible even in the case where an 
audio signal is recorded with a greater channel number, a higher 
sampling frequency, and a greater quantization bit number than those in 
the DVD video staindards. 
[Solving Means] 

Audio buffers 31-1 and 31-2, an A-CONT buffer 51, and a PCI 
buffer 41 are provided as input buffers for buffering A packs, A-CONT 
packs, and PCI respectively. The capacitance of each of the audio 
buffers 31-1 and 31-2 is 4 k bytes. An audio decoder 32 and an audio 
decoder buflfer 33 decode an audio stream signal (= user data) in the A 
packs alternately buffered by the audio buffers 31-1 and 31-2 into audio 
PCM signals on the basis of information in the A-CONT pack decoded by 
an A-CONT decoder 52. 
[Selected Drawing] Fig. 19 
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